Mechanical and thermal properties of lightweight geopolymer composites by Colangelo, F. et al.
        
Citation for published version:
Ferrandiz-Mas, V 2018, 'Mechanical and thermal properties of lightweight geopolymer composites', Cement &












Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.



















































SiO2 52.90 1.12 27.40
Al2O3 41.90 0.37 –
CaO 0.17 52.26 –
Fe2O3 1.60 0.11 –
MgO 0.19 0.87 –
K2O 0.77 0.10 –
Na2O – 0.14 8.15
Water – – 64.45








Sample MK SS NaOH Resin MP	fillera EPS	beadsa
Wt. Vol.
GMK-65 41.6 50.0 8.4 – – 1.9 65.0
GMK-MP-65 41.6 50.0 8.4 – 7.5 1.7 63.3
GMK-72.5 41.6 50.0 8.4 – – 2.8 72.5
GMK-MP-72.5 41.6 50.0 8.4 – 7.5 2.8 70.8
GMK-E10-65 37.4 45.0 7.6 10 – 1.9 65.0
GMK-E10-MP-65 37.4 45.0 7.6 10 7.5 1.7 63.3
GMK-E10–72.5 37.4 45.0 7.6 10 – 2.8 72.5























































mechanical	properties	and	had	very	low	thermal	conductivity	(0.121	±	0.001	W/m·K).	This	 is	15%	lower	 than	Portland	cement	based	commercial	products	with	similar	density	 [67].	The	reduction	 in	thermal	conductivity	 increases	to	92%	when	compared	to	analogous
materials	with	the	same	density	that	had	poor	mechanical	properties	compared	to	the	samples	prepared	in	this	study	[19].
4	Conclusions
Lightweight	thermally	insulating	materials	based	on	geopolymer	concrete	containing	expanded	polystyrene	(EPS)	as	insulating	aggregate	were	prepared	and	characterized.	The	microstructural	characterization	showed	a	homogeneous	structure	with	EPS	beads
uniformly	dispersed	and	embedded	in	the	geopolymer	matrix.	Compressive	and	flexural	strengths	decreased	with	increasing	EPS	content.	The	addition	of	an	organic	resin	to	the	geopolymer	significantly	increased	both	compressive	and	flexural	strengths.	A	similar	effect
was	observed	with	the	addition	of	marble	powder.	All	samples	studied	were	characterized	by	very	low	thermal	conductivity.	This	was	much	lower	than	analogous	lightweight	materials	with	similar	densities	reported	in	the	literature.	The	research	has	demonstrated	the
Fig.	5	Thermal	conductivity	of	LWGC	samples.	Data	for	two	commercial	products	(Latermix	Cem	Mini©	and	Latermix	Cem	Classic©),	are	also	reported	for	comparison	[67].
alt-text:	Fig.	5
Fig.	6	Correlation	between	thermal	conductivity	and	density	of	LWGC	samples:	full	circles	(●)	are	related	to	LWGC	samples;	empty	circles	(○)	are	related	to	two	commercial	products	(Latermix	Cem	Mini©	and	Latermix	Cem	Classic©,	[67]).
alt-text:	Fig.	6
production	of	geopolymer	matrix	EPS	composites	that	are	lightweight	thermally	insulating	materials	with	excellent	mechanical	properties.
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